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CONTINUOUS BIAXIALLY STRETCHABLE ABSORBENT 
WITH LOW TENSION 

BACKGROUND OF THE. INVENTION 

-The present invention is generally related to absorbent cores of absorbent articles 
where the absorbent core is formed from one continuous piece of material and where the 
absorbent core has elastic properties at low tensions. 

5 Absorbent articles are used for a variety of applications including disposable 

diapers, training pants, disposable swim pants, adult incontinence garments, feminine 
hygiene products, wound dressings and nursing pads. The "workhorse" of an absorbent 
article is the absorbent core, which is the portion of the article that collects and retains a 
targeted exudate. This workhorse component can be thick and bulky relative to the other 

10 components of the article. Consequently, the absorbent core can reduce the flexibility 
and conformability of the article, thereby compromising the fit of the article on or against a 

wearer. "Good" fit is generally understood to correlate with good performance of the 

» 

absorbent article. 

The absorbent cores of the invention overcome deficiencies associated with 
15 known absorbent cores. Technical advances and the resulting improvements in the 
materials available for use in absorbent articles have led to better-fitting absorbent 
articles. For example, many years ago leg elastics were introduced to disposable diapers 
to improve the fit of the diaper around the legs of the wearer and to have a gasketing 
effect. Subsequently, extensibility and elasticity have been proposed for other 
20 components of disposable diapers and other absorbent articles. Not to be overlooked, 
various constructions and designs have been proposed for making the absorbent core 
extensible or elastic. Depending on the overall configuration or construction of an 
absorbent article, it can be beneficial to incorporate "stretch" into the absorbent core. 
Benefits include improvement of overall fit provided by virtue of the bulkiest component 
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being more flexible and by virtue of not inhibiting any stretch or flexibility that may be 
possessed by other components of the absorbent article. 

Generally speaking, when a material is "extensible", it is understood that the length 
or another dimension of the material can be increased with application of a force. The 
5 same can be said about a material that is described as being "elastic". The fundamental 
difference between "extensibility" and "elasticity" is the degree to which the material 
retracts once the force causing increase in length or other dimension is released. 
Extensible materials do not return to their original length or dimension as much as elastic 
materials. Extensible and elastic materials can be selected for almost every component 

10 of an absorbent article, including the absorbent core. Various considerations go into 
selecting such materials for a particular absorbent article design: the magnitude of 
elongation that the material is capable of; the force required to achieve that magnitude of 
elongation; the magnitude of retraction experienced by the material upon removal of the 
force and the speed with which the material retracts. Once the materials are selected for 

15 each component of the absorbent article, the materials must all work together to provide 
an article that is easy to apply, fits comfortably and performs its intended function. 

The materials used to form the components of absorbent articles can be made 
extensible or elastic by building extension-capacity into the material (such as by necking 
or crepirig) or by incorporating an elastic material (such as LYCRA elastic strands) into 

20 the material. The actual components of an absorbent article (e.g. the outer cover, the 
liner, the containment flaps etc.) can also be made extensible or elastic by building 
extension-capacity into .the component (such as by pleating or segmentation) or by 
incorporating an elastic material into the component. Generally speaking, materials and 
components are selected and designed to readily provide elongation or stretch without 

25 application of much force. Otherwise, the absorbent article would be difficult to use or 
uncomfortable to wear. 

Attempts have been made to build extensibility or elasticity into the absorbent 
cores of absorbent articles. Those attempts have included both the building-in of 
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extension capability and the incorporation of elastic materials. One way to "build-in- 
extension capability is to break the typical length of the absorbent core down into free- 
moving segments. A segmented absorbent core will typically have greater extensibility 
than a continuous piece or unitary absorbent core. For example, if a unitary absorbent 
5 core that is six inches in length is modified to be a segmented absorbent core having six, 
one inch segments, the segmented absorbent core will have more inherent extensibility 
that the continuous (six inch long) absorbent core. Broken down into independent-moving 
increments, the segmented core has increased freedom of movement over a unitary 
absorbent core; the segmented core can more readily respond to the relative motion of 
10 outer cover and liner components that may be extensible or elastic. Despite the 

advantages provided by the segmented absorbent core, the performance of the absorbent 
core, vis-a-vis the ability to rapidly distribute and retain fluids, may be compromised. The 
"breaks" or "discontinuities" between segments of the core may interrupt the wicking of 
fluids. Consequently, while segmentation is one approach to build-in extensibility or 
15 elasticity, segmentation has its drawbacks. 

Elasticity has been built-in to absorbent cores through the incorporation of elastic 
materials into the traditional superabsorbent plus fluff (wood pulp) mixture. For example, 
elastic materials like LYCRA elastic strands, have been incorporated with superabsorbent 
and wood pulp to form elastic absorbent cores; the result is an absorbent structure having 
20 the ability to extend and retract. In some executions, relatively high quantities of elastic 
materials (e.g. greater than 30%) have been incorporated into the absorbent structure. 
While such absorbent cores have definitive elastic properties, it is possible that their 
absorptive capacity is diminished. Absorptive capacity is potentially diminished because 
superabsorbent and wood pulp are significantly replaced by elastic materials. A potential 
25 outcome is that the absorbent core must be oversized to have an absorptive capacity 
equal to a non-elastic core; the extra bulk counteracts the benefits of flexibility and 
conformability provided by an elastic core. 
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When elasticity is built-in to absorbent cores, it is known that is desirable to have 
the absorbent core extend at low tension. That is to say, the absorbent core extends or 
elongates with the application of minimal force (or tension). Typically, the absorbent core 
• of an absorbent article forms the central portion of the article and the other components 
5 are built around the absorbent core. If the absorbent core requires the application of a 
relatively high force to extend it, any extensible or elastic capacity built-in to the other 
components will be dwarfed. Therefore, it is desirable to have the central and bulkiest 
component capable of elongating with the application of a relatively low force. In some 
applications, the absorbent core is capable of elongating under low tension and the 

10 absorbent core retracts almost completely (i.e. more than 90%) upon release of the force. 
While near total retraction is indicative of the elasticity of a component, near complete 
retraction may not be desirable. The force to elongate an absorbent article or 
components of an absorbent core is typically applied by the wearer or caregiver during the 
application of the article. It can be desirable for the article to form some "memory 1 ' of the 

15 elongation during application and to not completely or nearly completely retract. Some 
"set" (i.e. less than complete retraction) of the elastic components of the article can be 
desirable to provide customized fit of the article to an individual wearer. Less than total or 
near total retraction by the elastic components can also impart a more comfortable fit to 
the absorbent article because the elastic components are left with some "give" to conform 

20 to the shape of the individual wearer. Further, absorbent cores having high retraction may 
not possess elastic properties that are compatible with the other components of the 
absorbent article. Elastic absorbent cores that retract disproportionately to the other 
components of the absorbent article (i.e. the outer cover and liner) can be ill-fitting and 
have reduced performance. For example, if the absorbent core retracts more than the 

25 other components, the article will bunch-up and be uncomfortable to wear. 

Ordinarily, the purpose of designing an absorbent core to be extensible or elastic 
is to create compatibility with other components of the absorbent articles into which 
extensibility or elasticity has been incorporated. That is, it is desirable for the absorbent 
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core to be elongatable so that the stretch or elongation capability of the other components 
is not "tied-up" or diminished. While it is understood that stretchable materials provide 
better fitting absorbent articles, improved fit can not be achieved at the cost of a loss in 
performance. Therefore, it is important for stretchable absorbent cores to have 
5 . performance at least equivalent to conventional, non-stretch absorbent cores. One 
aspect of article performance is the integrity of the absorbent core when wet or loaded. 

Therefore, there remains a need for a stretchable absorbent core that is 
continuous so that the distribution and flow of targeted exudates is not inhibited. Further, 
there remains a need for an absorbent core possessing elastic properties without the 
10 significant replacement of absorptive materials within the core. Additionally, there 
remains a need for an absorbent core capable of elongating upon application of a low 
force (or tension) with managed retraction so as to not retract disportionately. 

SUMMARY OF THE INVENTION 

15 The present invention is directed in part to a dynamic-fitting absorbent article that 

includes a liquid impermeable outer cover, a liquid permeable bodyside liner and a 
continuous elastic absorbent core. The absorbent articles of the invention are dynamic- 
fitting to provide a conforming and comfortable fit to the wearer throughout the cycle of 
use of the absorbent article (i.e. providing a good fit at the time of application, providing a 

20 good fit as the article begins to be loaded and providing a good fit after the article has 
been completely loaded). The bodyside liner is provided in superimposed relation to the 
outer cover and the absorbent core is disposed between the outer cover and the bodyside 
liner. In one aspect of the present invention, the continuous elastic absorbent core can 
extend from about 80 to about 400 percent upon application or experience of a force of 

25 from about 60 to about 325 grams. Put differently, the continuous elastic absorbent core 

can have a tension of from about 60 to about 325 grams when extended by about 80% of 

its initial length. Additionally, the continuous absorbent core can have the same range of 

tension when extended by about 100, 200, 300 or 400% of an initial length (or other 

dimension). More desirably, the continuous elastic absorbent core can extend from about 
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80 to about 400 percent upon a force of from about 1 00 to about 250 grams. This is the 
same as saying that the continuous elastic absorbent core has a tension of from about 
100 to about 250 grams when it is extended by 80 percent or any other percentage 
extension between about 80 and about 400 percent (e.g. 100, 200, 300 or 400 percent). 
5 In another aspect, the continuous elastic absorbent core can recover no more than 

about 80% of an original dimension upon relaxation of the extension force. That is to say, 
the elastic absorbent core can retract only to within about 80% of the original dimension 
after the extension force is removed. Put differently, the post-extension dimension can be 
about 120% of the original dimension. For example, if the absorbent article (and therefore 

10 the absorbent core) is extended or elongated during application of the article, the 

absorbent core recovers no more than about 80% of its original length and/or width once 
the absorbent article is fastened or secured to the wearer. 

In order to reduce the force or tension needed to fully elongate or extend the 
absorbent core, the continuous elastic absorbent core of the invention can have a tension 

15 reducing geometry in a crotch section of the absorbent core. Typical absorbent cores 
have an hourglass or rectangular shape that extends between a front waist section, a 
crotch section and a back waist section of the absorbent article (typically when the 
absorbent article is a disposable diaper, training pant, adult incontinence garment or 
feminine hygiene article). The tension in the crotch section of the absorbent core can be 

20 reduced by incorporating one or more slits or cuts into the absorbent core. The slits or 
cuts can be configured to reduce tension experienced during use by the crotch section of 
the absorbent core. The slit or slits can be oriented in the longitudinal or lateral direction 
of the absorbent core and can be from about .125 inches to about 2 inches depending on 
the size of the absorbent core and the selected configuration of slits. In another tension 

25 reducing geometry, the crotch section of the absorbent core can have a narrower width 
(or narrower dimension in the lateral direction) than the remainder of the absorbent core. 

In another aspect, the continuous elastic absorbent cores of the invention can 
have a dry tensile strength, and a wet tensile strength that is at least 95% of the dry 
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tensile strength. The tensile strength is a measurement of the force necessary to rupture 
or break the absorbent core. Typically, the wet tensile strength of an absorbent core is 
dramatically less than the dry tensile strength-if it is measurable at all (sometimes wet 
absorbent cores can not even be placed in the measurement device without falling apart). 
5 With the elastic absorbent cores of the invention, the wet tensile strength is very close to 
or even greater than the dry tensile strength. 

Additionally, the continuous elastic absorbent cores of the invention can include 
from about 10 to about 20 weight percent of an elastic material that contributes or imparts 
the elastic capacity of the absorbent core. More specifically, the continuous elastic 
10 absorbent cores of the invention can include from about 13 to about 17 weight percent of 
an elastic material. 

In addition to including continuous elastic absorbent cores, the dynamic -fitting 
absorbent articles of the invention can include a liquid impermeable outer cover that 
includes a biaxially stretchable material. A biaxially stretchable material is a material that 

15 extends in at least two directions such as the longitudinal and lateral directions of the 
outer cover and/or the absorbent article. A biaxially stretchable material is a material that 
is capable of extending upon application of a tensile force, and capable of retracting either 
partially or close to completely to its original dimension(s) upon removal of the force 
depending on the desired function of the absorbent article. In another aspect, the 

20 absorbent articles of the invention can include a liquid impermeable outer cover that 

includes a biaxially elastic material. A biaxially elastic material is a material that is capable 
of extending upon application of a force and that retracts to substantially to its original 
dimension(s) upon removal of the force. The dynamic-fitting absorbent articles of the 
invention can further include bodyside liners that include either biaxially stretchable 

25 materials and/or biaxially elastic materials. The stretchable and elastic properties of the 
outer cover and bodyside liner materials can be selected and interchanged depending on 
the desired function and performance of the absorbent article in conjunction with the 
absorbent core. 
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In another aspect, the present invention relates to a dynamic-fitting absorbent 
article that includes a liquid impermeable, biaxially stretchable outer cover; a liquid 
permeable, biaxially stretchable bodyside liner; and a continuous elastic absorbent core. 
The bodyside liner is in superimposed relation to the outer cover and the absorbent core 

5 is disposed between the outer cover and the bodyside liner. The continuous elastic 

absorbent core can extend from about 80 to about 400 percent upon application of a force 
of from about 60 to about 325 grams. Put differently, the continuous elastic absorbent 
core has a tension of from about 60 to about 325 grams when the core is extended a 
percentage, between about 80 and about 400 percent, of its initial length. More 

10 specifically, the absorbent core can extend from about 80 to about 400 percent upon a 
force of from about. 100 to about 250 grams. This is the same as the elastic absorbent 
core having a tension of from about 100 to about 250 grams when the core is extended 
about 80 percent or any other percentage of its initial length up to about 400 percent. In 
another aspect, the continuous elastic absorbent core can recover no more than about 

15 80% of an original dimension upon relaxation of the extension force. The original 

dimension can be in either a longitudinal or a lateral direction. Additionally, the absorbent 
core has a dry tensile strength and a wet tensile strength that is at least 95% of the dry 
tensile strength. 

The present invention also relates to a dynamic-fitting absorbent article that 
20 includes a liquid impermeable outer cover, a liquid permeable bodyside liner and a 

continuous elastic absorbent core. The bodyside liner is in superimposed relation to the 
outer cover and the absorbent core is disposed between the outer cover and the bodyside 
liner. The continuous elastic absorbent core can recover less than about 80% of its 
original dimension upon relaxation of an extension force. That is to say, when the 
25 continuous elastic absorbent core is elongated, the absorbent core does not completely 
retract when the elongation force is removed. Further, the elastic absorbent core can 
include less than about 25% of an elastic material. 
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The elastic absorbent cores of this aspect of the invention are also capable of 
elongating upon application of a relatively low tension force. For example, the elastic 
absorbent cores can extend from about 80 to about 400 percent upon application of a 
force of from about 60 to about 325 grams. More specifically, the elastic absorbent cores 
5 can extend from about 80 to. about 400 percent upon application of a force of from about 
100 to about 250 grams. The benefits associated with form-fitting and body-conforming 
elastic absorbent cores are typically initially realized upon application of an article because 
absorbent articles are usually pulled and stretched during application to a wearer. In 
order to make application of such articles easy, it is desirable for the articles to be 

10 . stretchable with the application of a low level of force. In order to provide a more 

comfortable fit to the wearer, it is desirable for the absorbent article to impart low tension 
during use; for example, it is desirable for the crotch section of the article to impart low 
tension during wear and loading. Therefore, the elastic absorbent cores of the invention 
can have a tension-reducing geometry in the crotch section. One example of a tension- 

15 reducing geometry is for the absorbent core to have one or more slits (oriented in either 
the longitudinal or lateral direction). The slits are capable of relieving localized forces and 
can aid in the distribution offerees across the entire absorbent core. Another tension- 
reducing geometry is for the elastic absorbent core to have a narrowed width in the crotch 
section. A narrowed width eliminates surplus material that can potentially bunch-up and 

20 pull other components of the article downward. 

The continuous elastic absorbent cores of the invention can maintain their "wet" 
integrity and do not massively breakdown during loading or while the article is being worn. 
Maintenance of the overall integrity of the absorbent core improves the fit of the article 
during use and contributes to preventing leakage of exudates from the article. Therefore, 

25 the elastic absorbent cores can have a dry tensile strength and a wet tensile strength that 
is at least 95% of the dry tensile strength. Further to the purposes of reducing the tension 
of the absorbent articles and of not interfering with the absorptive and storage capabilities 
of the articles, the elastic absorbent cores of the invention have relatively low percentages 
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of elastic materials to impart their flexibility. For example, the continuous elastic 
absorbent cores can include from about 10 to about 20 weight percent of an elastic 
material. More specifically, the elastic absorbent cores can include from about 13 to 
about 17 weight percent of an elastic material. 
5 The articles of the invention can include a variety of outer cover and bodyside liner 

materials. For example, the outer cover material can have minimal elongation properties, 
can be stretchable in one or more directions and can be elastic in one or more directions. 
Similarly, the bodyside liner material can be essentially non-elongatable, can be 
stretchable in one or more directions and can be elastic in one or more directions. The 
10 outer cover and bodyside liner materials can be selected to have elongation properties 
that are appropriate for the desired function of the absorbent article in which they are 
used. 

To maximize the fit range and conformability of the absorbent articles, it may be 
desirable for the article to include a liquid impermeable, biaxially stretchable outer cover, a 

15 liquid permeable, biaxially stretchable bodyside liner and a continuous elastic absorbent 
core disposed between the outer cover and the bodyside liner. The biaxially stretchable 
bodyside liner is in superimposed relation to the biaxially stretchable outer cover. The 
continuous elastic absorbent core can recover less than about 80% of an original 
dimension upon relaxation of an extension force and the absorbent core can include less 

20 than about 25% of an elastic material. The original dimension of the absorbent core is the 
length or width of the absorbent core prior to the application of an elongating force. The 
extension force is typically that force experienced by the absorbent core and the 
absorbent article during application of the article. The absorbent article desirably can be 
applied with a minimal effort to "activate" the inherent stretch properties of the article. In 

25 order to contribute to the low tension article, the elastic absorbent cores of the invention 
can extend from about 80 to about 400 percent upon application of a force of from about 
60 to about 325 grams. More specifically, the elastic absorbent core can extend from 
about 80 to about 400 percent upon application of a force of from about 100 to about 250 
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grams. The continuous elastic absorbent core maintains its integrity after loading (when 
wet) and can have a dry tensile strength, and can have a wet tensile strength that is at 
least 95% of the dry tensile strength. 

It is to be understood that both the foregoing general description and the following 
5 detailed description are exemplary and are intended to provide further explanation of the 
invention claimed. The accompanying drawings, that are incorporated in and constitute 
part of this specification, are included to illustrate and provide a further understanding of 
the articles and methods of the invention. Together with the description, the drawings 
serve to explain various aspects of the invention. 

10 

BRIEF DESCRIPTION OF THE DRAWINGS 

The present invention will be more fully understood and further advantages will 
become apparent when reference is made to the following detailed description of the 
invention and the accompanying drawings wherein like numerals represent like elements. 
15 The drawings are merely representative and are not intended to limit the scope of the 
appended claims. 

Fig. 1 representatively shows a perspective view of an example of an absorbent 
article of the present invention; 

Fig. 2 representatively shows a plan view of the absorbent article of Fig. 1 in an 
20 unfastened, stretched and laid flat condition with the surface of the article which contacts 
the wearer's skin facing the viewer and with portions of the article partially cut away to 
show the underlying features; 

Figs. 3 and 3A are drawings based on front and side view photographs of a child 
wearing a diaper having a conventional absorbent core; 
25 Figs. 4 and 4A-are drawings based on front and side view photographs of a child 

wearing the diaper of Figs. 3 and 3A after loading of the diaper until leakage occurred; 

Figs. 5 and 5A are drawings based on front and side view photographs of a child 
wearing a diaper having a continuous elastic absorbent core of the invention; and 
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Figs. 6 and 6A are drawings based on front and side view photographs of a child 
wearing the diaper of Fig. 5 after loading of the diaper until leakage occurred. 

DETAILED DESCRIPTION OF THE INVENTION 
5 The present invention is related to continuous elastic absorbent cores that can 

provide improved fit to absorbent articles throughout the full cycles of use of the 
absorbent articles. The elastic absorbent cores of the invention include an amount of 
elastic material that does not excessively interfere with the performance of the absorption 
function. The elastic absorbent cores of the invention also provide elongation without high 
10 tension; high tension, elastic components can make an absorbent article uncomfortable to 
wear and can affect the performance of the article. Additionally, the elastic absorbent 
cores of the invention can retract to within no more than about 80% of their original length 
(or width) after an elongation force is removed. Incomplete retraction can allow the 
absorbent core to form a more customized and conformable fit with the wearer of the 

15 absorbent article. Further, the continuous elastic absorbent cores of the invention can 
maintain their integrity when wet. 

The present disclosure of the invention will be expressed in terms of its various 
components, elements, constructions, configurations, arrangements and other features 
that may also be individually or collectively be referenced by the term, "aspect(s)" of the 

20 invention, or other similar terms. It is contemplated that the various forms of the disclosed 
invention may incorporate one or more of its various features and aspects, and that such 
features and aspects may be employed in any desired, operative combination thereof. 

It should also be noted that, when employed in the present disclosure, the terms 
"comprises", "comprising" and other derivatives from the root term "comprise" are 

25 intended to be open-ended terms that specify the presence of any stated features, 

elements, integers, steps, or components, and are not intended to preclude the presence 
or addition of one or more other features, elements, integers, steps, components, or 
groups thereof. 
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The absorbent articles of the present invention will be described in terms of a 
disposable diaper article that is adapted to be worn by infants about the lower torso. It is 
understood that the articles of the present invention are equally adaptable for other types 
of absorbent articles such as adult incontinence products, training pants, disposable swim 
5 pants, feminine hygiene products and other personal care or health care garments. . . 

Fig. 1 representatively illustrates an example of a refastenable disposable diaper, 
as generally indicated at 20, of the present invention. Fig. 2 representatively illustrates 
the refastenable diaper of Fig. 1 in an unfastened, stretched and laid flat configuration 
with the surface of the diaper adapted to contact the wearer's skin facing the viewer and 

10 with portions of the diaper partially cut away to show the underlying features. As 

illustrated in Fig. 2, the diaper 20 defines a front waist region 22, a back waist region 24, a 
crotch region 26 that extends between and connects the front and back waist 
regions 22 and 24, a longitudinal direction 38 and a lateral direction 40. The front waist 
region 22 includes the portion of the diaper 20 that, when worn, is positioned on the front 

15 of the wearer while the back waist region 24 includes the portion of the diaper 20 that, 
when worn, is positioned on the back of the wearer. The crotch region 26 of the diaper 20 
includes the portion of the diaper 20 that, when worn, is positioned between the legs of 
the wearer and covers the lower torso of the wearer. 

The diaper 20 defines a pair of laterally opposed side edges 30, a pair of 

20 longitudinally opposed waist edges 32, an interior surface 34 that is configured to contact 
the wearer, and an exterior surface 36 opposite the interior surface 34 that is configured 
to contact the wearer's clothing in use. The illustrated diaper 20 also includes a 
substantially liquid impermeable outer cover 42 and a liquid permeable bodyside liner 44 
that can be connected to the outer cover 42 in a superposed relation. A continuous 

25 elastic absorbent core 28 is located between the outer cover 42 and the bodyside liner 44. 
The laterally opposed side edges 30 of the diaper 20 are generally defined by the side 
edges of the outer cover 42 that further define leg openings that may be curvilinear. The 
waist edges 32 of the diaper 20 are generally defined by the waist edges of the outer 
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cover 42 and define a waist opening that is configured to encircle the waist of the wearer 
when worn. The continuous elastic absorbent core 28 is configured to contain and/or 
absorb body exudates discharged from the wearer. The diaper 20 may further include leg 
elastics 54, containment flaps 56 and waist elastics 58 as are known to those skilled in the 
5 art. It should be recognized that individual components of the diaper 20 may be optional 
depending upon the intended use of the diaper 20. 

The diaper 20 can further include refastenable mechanical fasteners 60. The 
mechanical fasteners 60 releasably engage the opposed side edges 30 of the diaper 20 in 
the opposite waist regions. The mechanical fasteners 60 can include a variety of 

10 materials and surfaces known for mechanical engagement such as buttons, pins, snaps, 
adhesive tape fasteners, cohesives, mushroom-and-loop fasteners and hook and loop 
fasteners. Further, the disposable diaper 20 may include an attachment panel 66 located 
on the front or back waist region 22 and 24, opposite the fasteners 60 to which the 
fasteners 60 can be releasably engaged during use of the diaper 20. 

15 The diaper 20 may be of various suitable shapes. For example, in the unfastened 

configuration as illustrated in Fig. 2, the diaper 20 may have an overall rectangular shape, 
T-shape or an approximately hourglass shape. In the shown embodiment, the 
diaper 20 has a generally i-shape in an unfastened configuration. Examples of diaper 
configurations suitable for use in connection with the instant application and other diaper 

20 components suitable for use on diapers are described in U.S. Patent 4,798,603 issued 
January 17, 1989, to Meyer et al.; U.S. Patent 5,176,668 issued January 5, 1993, to 
Bernardin; U.S. Patent 5,176,672 issued January 5, 1993, to Bruemmer et al.; U.S. Patent 
5,192,606 issued March 9, 1993, to Proxmire et al., and U.S. Patent 5,509,915 issued 
April 23, 1996, to Hanson et al., the disclosures of which are herein incorporated by 

25 reference. The various aspects and configurations of the invention can provide distinctive 
combinations of softness, body conformity, reduced red-marking of the wearer's skin, 
reduced skin hydration, improved containment of body exudates and improved aesthetics. 
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The various components of the diaper 20 are integrally assembled together 
employing various types of suitable attachment means, such as adhesive, sonic and 
thermal bonds or combinations thereof. In the shown embodiment, for example, the outer 
cover 42 and bodyside liner 44 are assembled to each other and to the continuous elastic 
5 absorbent core 28 with adhesive,, such as a hot melt, pressure-sensitive adhesive. The 
adhesive may be applied as a uniform continuous layer of adhesive, a patterned layer of 
adhesive, a sprayed pattern of adhesive, or an array of separate lines, swirls or dots of 
adhesive. Alternatively, the continuous elastic absorbent core 28 may be connected to 
the outer cover 42 using conventional fasteners such as buttons, hook and loop type 

io fasteners, adhesive tape fasteners, and the like. The other components of the diaper 20 
may be suitably connected together using similar means. Similarly, other diaper 
components, such as the elastic members 54 and 58 and the mechanical fasteners 60, 
may be assembled into the diaper 20 article by employing the above-identified attachment 
mechanisms. Desirably, the majority of the diaper components are assembled together 

15 using ultrasonic bonding techniques for reduced manufacturing cost. 

The outer cover 42 of the diaper 20, as representatively illustrated in Figs. 1 - 2, 
may suitably be composed of a material which is either liquid permeable or liquid 
impermeable. It is generally preferred that the outer cover 42 be formed from a material 
that is substantially impermeable to liquids. A typical outer cover can be manufactured 

20 from a thin plastic film or other flexible liquid-impermeable material. For example, the 
outer cover 42 may be formed from a polyethylene film having a thickness of from about 
0.013 millimeter (0.5 mil) to about 0.051 millimeter (2.0 mils). The materials of the outer 
cover 42 can be thermally or adhesively laminated together. Suitable laminate adhesives, 
which can be applied continuously or intermittently as beads, a spray, parallel swirls, or 

25 the like, can be obtained from Bostik-Findley, Inc., of Wauwatosa, Wisconsin, U.S.A. or 
from National Starch and Chemical Company, Bridgewater, New Jereey, U.S.A. If it is 
desired to present the outer cover 42 with a more clothlike feeling, the outer cover 42 may 
be formed from a polyolefin film having a nonwoven web laminated to the exterior surface 
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thereof, such as a spunbond web of polyolefin fibers. For example, a stretch-thinned 
polypropylene film having a thickness of about 0.015 millimeter (0.6 mil) may be thermally 
laminated thereto a spunbond web of polypropylene fibers. The polypropylene fibers can 
have a thickness of about 1 .5 to 2.5 denier per filament, which nonwoven web has a basis 

5 weight of about 17 grams per square meter (0.5 ounce per square yard). The outer cover 
42 may include bicomponent fibers such as polyethylene/polypropylene bicomponent 
fibers. Methods of forming such clothlike outer covers are known to those skilled in the 
art. The outer cover 42 may also be an extensible outer cover such as the outer covers 
described in U.S. Patent Application Serial No. 09/563,417 filed on May 3, 2000 by 

0 Roessler et al. The disclosure of application Serial No. 09/563,41 7 is intended to be 
incorporated herein to the extent it is consistent with the present disclosure. The outer 
cover 42 can also be a biaxially stretchable outer cover such as the outer covers 
described in U.S. Patent Application Serial No. 09/698,512 filed on October 27, 2000 by 
Vukos et al. 

5 When materials are referred to as "biaxially stretchable", it means that the 

materials have stretchability in two directions perpendicular to one another, e.g. 
stretchability in a machine direction and in a cross direction, or in a longitudinal direction 
(front to back) and a lateral direction (side to side). Further, "stretchable" means that a 
material can be stretched, without breaking, by at least 50% (to at least 150% of 
its initial (unstretched) length) in at least one direction, suitably by at least 100% 
(to at least 200% of its initial length), desirably by at least 1 50% (to at least 250% 
of its initial length). The term "stretchable" includes elastic materials as well as materials 
that stretch but do not significantly retract. "Elastic" materials are understood to tend to 
retract more completely (closer to 1 00% of an original dimension), but do not have to 
retract 100%. 

The outer cover 42 may be formed of a woven or nonwoven fibrous web layer 
which has been totally or partially constructed or treated to impart a desired level of liquid 
impermeability to selected regions that are adjacent or proximate the absorbent core 28. 
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Still further, the outer cover 42 may optionally be composed of a micro-porous 
"breathable" material which permits vapors to escape from the absorbent core 28 while 
still preventing liquid exudates from passing through the outer cover 42. For example, the 
outer cover 42 may include a vapor permeable non-woven facing layer laminated to a 
5 micro-porous film. Suitable "breathable" outer cover materials are described in U.S. 
Patent No. 5,695,868 issued to McCormack et al. and U.S. Patent No. 5,843,056 issued 
December 1 , 1998 to Good et al., the descriptions of which are hereby incorporated by 
reference. Still further, the outer cover 42 may also be an elastomeric material such as a 
stretch-thermal laminate (STL), neck-bonded laminate (NBL), or stretch-bonded laminate 

10 (SBL) material. Methods of making such materials are well known to those skilled in the 
art and are described in U.S. Patent No. 4,663,220 issued May 5, 1987 to Wisneski et al., 
U.S. Patent No. 5,226,992 issued July 13, 1993 to Morman, and European Patent 
Application No. EP 0 217 032 published on April 8, 1987 in the names of Taylor et al., the 
disclosures of which are hereby incorporated by reference. The outer cover 42 can also 

15 be embossed or otherwise provided with a matte finish to provide a more aesthetically 
pleasing appearance. 

Suitable materials for a biaxially stretchable outer cover 42 include biaxially 
stretchable material and biaxially elastic stretchable material. One example of a suitable 
outer cover material can include a 0.3 osy polypropylene spunbond that is necked 60% in 

20 the lateral direction 40 and creped 60% in the longitudinal direction 38, laminated with 3 
grams per square meter (gsm) Findley 2525A styrene-isoprene-styrene based adhesive 
to 8 gsm PEBAX 2533 film with 20% Ti0 2 concentrate. The outer cover 42 can suitably 
be stretched, laterally and/or longitudinally, by at least 50% (to at least 150% of an initial 
(unstretched) width and/or length of the outer cover 42). More suitably, the outer cover 42 

25 can be stretched, transversely and/or laterally, by at least 1 00% (to at least 200% of the 
unstretched width or length of the outer cover 42). Even more suitably, the outer cover 42 
can be stretched, laterally and/or longitudinally, by at least 150% (to at least 250% of the 
unstretched width or length of the outer cover 42). Tension force in the outer cover 42 at 
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50% extension is suitably between 50 and 1000 grams, more suitably between 100 and 
600 grams, as measured on a 3 inch (7.62 cm) wide piece of the outer cover material. 

Another example of suitable material for forming a stretchable outer cover 42 is a 
thermoplastic nonwoven web, such as a spunbond thermoplastic nonwoven web made 
5 . from a stretchable polymerand having a basis, weight of about 1 -1 00 grams per square 
meter (gsm), suitably about 5-50 gsm, more suitably 10-30 gsm. Suitable stretchable 
polymers for making the nonwoven web include certain flexible polyolefins, for example 
propylene-based polymers having both atactic and isotactic propylene groups in the main 
polypropylene chain. Flexible polyolefins (FPO's) are sold by the Rexene Corporation. 
10 Also included are heterophasic propylene-ethylene copolymers sold as "cata^ys" by the 
Himont Corporation. Heterophasic polymers are reactor blends formed by adding 
different levels of propylene and ethylene at different stages in the reactor. Heterophasic 
polymers typically include about 10-90% by weight of a first polymer segment A, about 10- 
90% by weight of a second polymer segment B, and 0-20% by weight of a third polymer 
15 segment C. Polymer segment A is at least about 80% crystalline and includes about 90- 
- 1 00% by weight propylene, as a homopolymer or random copolymer with up to 1 0% by 
weight ethylene. Polymer segment B is less than about 50% crystalline, and includes 
about 30-70% by weight propylene randomly copolymerized with about 30-70% by weight 
ethylene. Optional polymer segment C contains about 80-100% by weight ethylene and 
20 0-20% of randomly copolymerized propylene. 

Other stretchable polymers can include very low density polyethylene (VLDPE), 
such as an ethylene-alpha olefin copolymer having a density less than 0.900 grams/cm 3 , 
preferably about 0.870-0.890 grams/cm 3 . Preferred VLDPE's are single-site catalyzed. 
Other stretchable polymers can include random propylene-alpha olefin copolymers 
25 containing more than 10% by weight of a C 2 or C 4 -C 12 comonomer, preferably about 15- 
85% by weight of the comonomer, with ethylene being a preferred comonomer. 

When the outer cover 42 includes a biaxially stretchable material, the inner film 
layer can desirably be manufactured from a thin (1-50 microns, suitably 5-25 microns, 
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more suitably 10-20 microns) plastic film, although other stretchable liquid impermeable 
materials may also be used. The film can contain a blend of a thermoplastic polymer and 
a 30-70% by weight of a particulate inorganic filler, such as calcium carbonate. The film 
can be oriented at least uniaxially to cause void formation around the filler particles, 

5 . resulting in breathability. Suitable stretchable polymers for making the film include . 
stretchable olefin polymers, such as an olefinic copolymer of polyethylene. More 
specifically, other stretchable polymers include diblock, triblock, tetrablock or other multi- 
block elastomeric copolymers such as olefinic copolymers, including styrene-isoprene- 
styrene, styrene-butadiene-styrene, styrene-ethylene/ butylene-styrene, or styrene- 

10 ethylene/propylene-styrene, which may be obtained from KRATON Polymers, Inc., under 
the trade designation KRATON elastomeric resin; polyurethanes, including those available 
from E. I. du Pont de Nemours Co., under the trade name LYCRA polyurethane; 
polyamides, including poiyether block amides available from Ato Chemical Company, 
under the trade name PEBAX poiyether block amide; polyesters, such as those available 

15 from E. I. Du Pont de Nemours Co., under the trade name HYTREL polyester; and single- 
site or metallocene-catalyzed polyolefins having density less than about 0.91 grams/cc, 
available from Dow Chemical Co. under the trade name AFFINITY. 

Additional suitable materials for a biaxially stretchable outer cover 42 can include a 
spunbonded laminate, a meltblown laminate, a spunbond-meltblown-spunbond laminate, 

20 or a stretch-bonded laminate (SBL) made using a stretchable polymer, as well as 

combinations thereof. A more specific example of a suitable liquid impermeable film for 
use as a liquid impermeable inner layer, or a single layer liquid impermeable stretchable 
outer cover 42, is a 0.02 millimeter polyethylene film commercially available from Pliant 
Corporation of Newport News, Virginia, U.SA If the stretchable outer cover 42 is a single 

25 layer of material, it can be embossed and/or matte finished to provide a more cloth-like 
appearance. 

Another example of a suitable material for a biaxially stretchable outer cover 42 is 
a breathable elastic film/nonwoven laminate, described in U.S. Patent No. 5,883,028, 
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issued to Morman et al., herein incorporated by reference. Examples of materials having 
two-way stretchability and retractability are disclosed in U.S. Patent No. 5,1 16,662 issued 
to Morman and U.S. Patent No. 5,1 14,781 issued to Morman, both of which are hereby 
incorporated by reference. These two patents describe composite elastic materials 
5 capable of stretching in at least two directions. The materials have at least one elastic 
sheet and at least one necked material, or reversibly necked material, joined to the elastic 
sheet at least at three locations arranged in a nonlinear configuration, so that the necked, 
or reversibly necked, web is gathered between at least two of those locations. 

The dynamic-fitting absorbent articles of the invention include a bodyside liner 44 

10 in superimposed relation to the outer cover 42. The bodyside liner 44, as representatively 
illustrated in Fig. 2, suitably presents a bodyfacing surface that is compliant, soft feeling, 
. and nonirritating to the wearer's skin. Further, the bodyside liner 44 may be less 
hydrophilic than the absorbent core 28, to present a relatively dry surface to the wearer, 
and may be sufficiently porous to be liquid permeable, permitting liquid to readily 

15 penetrate through its thickness. A suitable bodyside liner 44 may be manufactured from a 
wide selection of web materials, such as porous foams, reticulated foams, apertured 
plastic films, natural fibers (for example, wood or cotton fibers), synthetic fibers (for 
example, polyester or polypropylene fibers), or a combination of natural and synthetic 
fibers. The bodyside liner 44 is suitably employed to help isolate the wearer's skin from 

20 liquids held in the absorbent 28. The bodyside liner 44 can also be made from extensible 
materials as are described in U.S. Patent Application Serial No. 09/563,417 filed on May 
3, 2000 by Roessler et al. The bodyside liner 44 can also be made from biaxially 
stretchable materials as are described in U.S. Patent Application Serial No. 09/698,512 
filed on October 27, 2000 by Vukos et al. 

25 Various woven and nonwoven fabrics can be used for the bodyside liner 44. For 

example, the bodyside liner may be composed of a meltblown or spunbond web of 
polyolefin fibers. The bodyside liner 44 may also be a bonded-carded web composed of 
natural and/or synthetic fibers. The bodyside liner 44 may be composed of a substantially 
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hydrophobic material, and the hydrophobic material may optionally be treated with a 
surfactant or otherwise processed to impart a desired level of wettability and 
hydrophilicity. In a particular embodiment of the present invention, the bodyside liner 44 is 
made from a nonwoven, spunbond, polypropylene fabric composed of about 
5 2.8-3.2 denier fibers formed into a web having a basis weight of about 20 grams per 
square meter and a density of about 0.13 grams per cubic centimeter. The fabric may be 
surface treated with about 0.3 weight percent of a surfactant, such as a surfactant 
commercially available from Hodgson Textile Chemicals, Inc. under the trade designation 
AHCOVEL Base N-62. The surfactant may be applied by any conventional means, such 

10 as spraying, printing, brush coating or similar techniques. The surfactant may be applied 
to the entire bodyside liner 44 or may be selectively applied to particular sections of the 
bodyside liner 44, such as the medial section along the longitudinal centerline of the 
diaper, to provide greater wettability of such sections. The bodyside liner 44 may further 
include a lotion or treatment applied thereto that is configured to be transferred to the 

15 wearer's skin. Suitable compositions for application to the bodyside liner 44 are described 
in U.S. Patent No. 6,149,934 that issued to Krzysik et al. on November 21, 2000. 

The body side liner 44 can be biaxially stretchable. It is desirable for the bodyside 
liner 44 to be biaxially stretchable when a biaxially stretchable outer cover 42 is used so 
that the bodyside liner 44 expands along with the biaxially stretchable outer cover 42. The 

20 bodyside liner 44 may be biaxially stretchable, or biaxially stretchable and retractable (i.e., 
elastic). The biaxially stretchable bodyside liner 44 can be manufactured from a wide 
selection of web materials, such as synthetic fibers (for exarhple, polyester or 
polypropylene fibers), a combination of synthetic and natural fibers (examples of natural 
fibers including cotton fibers), porous foams, reticulated foams, apertured plastic films, or 

25 the like. The stretchable bodyside liner 44 can suitably be composed of a neck-stretched, 
spunbond web with KRATON G strands, such as 0.4 osy (60% neck-stretched) 
polypropylene spunbond laminated to 0.4 osy stands of KRATON MM G2760 with 12 
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strands per inch, which is stretched then allowed to retract Other suitable materials may 
be extensible biaxially stretchable materials, such as a neck stretched/creped spunbond. 

The dynamic-fitting absorbent articles of the invention can include a continuous 
elastic absorbent core 28 disposed between the outer cover 42 and the bodyside liner 44. 
5 The continuous elastic absorbent core 28 is discussed. in detail herein. The dynamic- 
fitting absorbent articles of the invention can include additional components. For 
example, as representatively illustrated in Figs. 1 and 2, the disposable diaper 20 may 
include a pair of containment flaps 56 that are configured to provide a barrier to the lateral 
flow of body exudates. The containment flaps 56 may be located along the laterally 

10 opposed side edges 30 of the diaper adjacent the side edges of the absorbent core 28. 
Each containment flap 56 typically defines an unattached edge that is configured to 
maintain an upright, perpendicular configuration in at least the crotch region 26 of the 
diaper 20 to form a seal against the wearer's body. The containment flaps 56 may extend 
longitudinally along the entire length of the absorbent core 28 or may only extend partially 

15 along the length of the absorbent core 28. When the containment flaps 56 are shorter in 
length than the absorbent core 28, the containment flaps 56 can be selectively positioned 
anywhere along the side edges 30 of diaper 20 in the crotch region 26. In a particular 
aspect of the invention, the containment flaps 56 extend along the entire length of the 
absorbent core 28 to better contain the body exudates. Such containment flaps 56 are 

20 generally well known to those skilled in the art. For example, suitable constructions and 
arrangements for containment flaps 56 are described in U.S. Patent 4,704,96 issued 
November 3, 1987, to K. Enloe, the disclosure of which is hereby incorporated by 
reference. 

The diaper 20 of the different configurations of the present invention may further 
25 include elastics at the waist edges 32 and side edges 30 of the diaper 20 to further 
prevent leakage of body exudates and support the absorbent core 28. For example, as 
representatively illustrated in Figs. 1-2, the diaper 20 of the present invention may include 
a pair of leg elastic members 54 that are connected to the laterally opposed side edges 
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30 of the diaper 20 in the crotch region 26. The diaper 20 may also include a pair of waist 
elastic members 58 that is connected to the longitudinally opposed waist edges 32 of the 
diaper 20. The leg elastics 54 and waist elastics 58 are generally adapted to fit about the 
legs and waist of a wearer in use to maintain a positive, contacting relationship with the 

. 5 . wearer to effectively reduce or eliminate the leakage of body exudates from the diaper 20. 
Materials suitable for use as the leg elastics 54 and waist elastics 58 are well 
known to those skilled in the art. Exemplary of such materials are sheets or strands or 
ribbons of a polymeric, elastomeric material that are adhered to the outer cover 42 in a 
stretched position, or that are attached to the outer cover 42 while the outer cover is 

10 pleated, such that elastic constrictive forces are imparted to the outer cover 42. The leg 
elastics 54 may also include such materials as polyurethane, synthetic and natural rubber. 

The diaper 20 of the different configurations of the present invention may further 
include a fit panel 48 superimposed adjacent to the waist edge 30 in at least one of the 
waist sections 22 and 24, to provide a more comfortable, contouring fit about the wearer. 

15 For example, as illustrated in Fig. 2, the diaper 20 may include a fit panel 48 

superimposed adjacent the waist edge 32 on either the interior or exterior surface 34 and 
36 of the diaper 20. Or there may be a fit panel located on both surfaces 34 and 36 of the 
diaper 20 simultaneously. The diaper may include a fit panel disposed in both waist 
sections 22 and 24, and desirably the diaper may include a fit panel in at least the rear 

20 waist section 24. Desirably, the fit panel is extensible or elastomeric. For example, as 
representatively illustrated in Fig. 2, the diaper 20 can include an elastomeric fit panel 48 
on the interior surface 34 of the diaper 20 that is configured to elongate in the lateral 
direction 40 to provide an improved fit and appearance of the absorbent article about the 
wearer. This can be accomplished by providing a mechanism for the waist region to 

25 expand, thereby increasing the waist perimeter dimension to assist in applying the diaper 
20 on the wearer. Desirably the elastomeric or extensible fit panel 48 allows the waist 
perimeter dimension to expand at least about 20 percent, more desirably at least about 40 
percent and even more desirably at least about 50 percent. The fit panel 48 is further 
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capable of initially providing a conforming fit about the wearer and maintaining such fit 
throughout the use of such article. The fit panel 48 can also be configured such that the 
absorbent core 28 has the ability to expand, contract and receive body exudates without 
adversely affecting the positioning of the fit panel 48 and the article about the waist of the 
5 wearer. Thus, with such a fit panel 48, movements of the wearer may move the 

absorbent but do not adversely affect the overall positioning and fit of the article on the 
wearer. Such improved fit can result in reduced leakage from the absorbent article and a 
more aesthetically pleasing appearance. 

As representatively illustrated in Fig. 2, when the fit panel 48 is located on the 
io interior surface 34, it may also extend beyond the side edges of the absorbent core 28 of 
the diaper 20 and be generally coterminous with the waist edge 32 of the diaper 20 in the 
respective waist section 22 or 24. When located on the interior surface 34 of the diaper 
20, the fit panel 48 may define a free edge 50 .that extends longitudinally inward towards 
the crotch region 26 of the diaper 20. In a particular embodiment the free edge 50 of the 
15 fit panel 48 is configured to remain at least partially unattached to the bodyside liner 44 of 
the diaper 20 when in use to allow the absorbent core 28 to move and expand to receive 
and contain body exudates. The unattached free edge 50 may also form a pocket 
between the fit panel 48 and the bodyside liner 44 that is configured to further contain 
body exudates. The free edge 50 of the fit panel 48 may be linear or curvilinear, such as 
concave, to better fit the wearer. The waist edge 52 of the fit panel 48 may also be 
curvilinear to better fit the wearer. Desirably, if the free edge 50 is curvilinear, the waist 
edge 52 is also curvilinear such that consecutive fit panels 48 for multiple articles nest 
within each other and can be provided from a continuous sheet of material. In such a 
configuration, the free edge 50 of the first fit panel corresponds to the waist edge 52 of 
the next fit panel to improve manufacturing and reduce waste. 

The fit panel 48 as representatively illustrated in Fig. 2 can be provided in any 
suitable manner that provides the desired fit properties and performance. Desirably, the 
fit panel 48 can be an elastomeric material, or an extensible material. The materials may 
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10 



include a stretch-bonded-laminate (SBL) material, a neck-bonded-laminate (NBL) 
material, an elastomeric film, an elastomeric foam material, or the like. For example, 
suitable meltblown elastomeric fibrous webs are described in U.S. Patent 4,663,220, 
issued May 6, 1987 to T. Wisneski et al., the disclosure of which has previously been 
incorporated by reference. Examples of composite fabrics comprising at least one layer 
of a nonwoven material secured to a fibrous elastic layer are described in European 
Patent Application No. EP 090 010 published on April 8, 1987 with the inventors listed as 
J. Taylor et al., the disclosure of which has previously been incorporated by reference. 
Examples of NBL materials are described in U.S. Patent No. 5,226,992 issued July 13, 
1993 to Morman, the disclosure of which has previously been incorporated by reference. 

Alternatively, the fit panel 48 may be provided by a substantially non-elastomeric 
material, such as polymer films, woven fabrics, non-woven fabrics, or similar materials 
such as described above as being suitable for the outer cover 42 or the bodyside liner 44. 
For example, the fit panel 48 may include a polyethylene film having a nonwoven web 
15 laminated to the outer surface thereof. The fit panel 48 may also be formed of a woven or 
nonwoven fibrous web layer that has been totally or partially constructed or treated to 
impart a desired level of liquid impermeability, or wettability and hydrophilicity. Still 
further, the fit panel 48 may optionally be composed of a micro-porous "breathable" 
material that permits vapors to escape from between the fit panel 48 and the bodyside . 
liner 44 of the diaper 20. 

The fit panel 48 of the different embodiments of the present invention may be 
attached to the diaper 20 in any suitable manner that provides the desired properties. For 
example, the fit panel 48 may be attached to the diaper using adhesive, ultrasonic, 
thermal bonding techniques and the like or combinations thereof. Absorbent articles 
including such a fit panel 48 and methods of making the same are further described in 
PCT Patent Application WO 97/48357 published December 24, 1 997 and entitled 
"ABSORBENT ARTICLE HAVING FIT PANEL", the disclosure of which is hereby 
incorporated by reference. 
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As previously described herein, the dynamic-fitting absorbent articles of the 
invention include a continuous elastic absorbent core 28. The absorbent cores 28 of the 
invention are configured to utilize extensible and stretchable materials to provide superior 
dynamic fit and comfort to the wearer of the article. The materials can be extensible or 
stretchable in one direction or they can be biaxially extensible or stretchable. As will be 
described in more detail, the absorbent structure can include a top and a bottom earner 
layer and a surge layer 53. The absorbent core 28 can include a continuous coform layer 
and a retention layer. The continuous coform layer and the retention layer can both 
include traditional superabsorbent and pulp materials. A description of the method by 
which basic pulp is coformed can be found in U.S. Patent No. 4,100,324 and a method by 
which pulp is coformed with particles can be found in U.S. Patent No. 4,469,734. 

The superabsorbent and pulp materials compose a matrix of hydrophilic fibers, 
such as a web of cellulosic fluff, mixed with particles of a high-absorbency material 
commonly known as superabsorbent material. For example, the absorbent core 28 (both 
the continuous coform and retention layers) can include a matrix of cellulosic fluff, such as 
wood pulp fluff, and superabsorbent hydrogel-forming particles. The wood pulp fluff may 
be exchanged with synthetic, polymeric, meltblown fibers or with a combination of 
meltblown fibers and natural fibers. The superabsorbent particles may be substantially 
homogeneously mixed with the hydrophilic fibers or may be nonuniformly mixed. The fluff 
and superabsorbent particles may also be selectively placed into desired zones of the 
absorbent core 28 to better contain and absorb body exudates. The concentration of the 
superabsorbent particles may also vary through the thickness of the absorbent 28. 
Alternatively, the absorbent core 28 may include a laminate of fibrous webs and 
superabsorbent material or other suitable method for maintaining a superabsorbent 
material in a localized area. 

The absorbent core 28 may have any of a number of shapes. For example, the 
absorbent may be rectangular, i-shaped, or T-shaped. It is generally preferred that the 
absorbent core 28 be narrow in the crotch region 26 of the diaper 20. It has been found 
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that the absorbent core 28 of the present invention is particularly useful when the width 
dimension in the crotch region 26 is from about 2.5 to about 12.7 centimeters 
(1.0 to about 5.0 inches), desirably no more than about 7.6 centimeters (3.0 inches) and 
more desirably no more than about 5.1 centimeters (2.0 inches). The narrow crotch width 

5 dimension of the absorbent core 28 allows the absorbent core 28 to better fit between the 
legs of the wearer. The size and the absorbent capacity of the absorbent core 28 should 
be compatible with the size of the intended wearer and the liquid loading imparted by the 
intended use of the absorbent article. 

The high-absorbency material can be selected from natural, synthetic, and 

10 modified natural polymers and materials. The high-absorbency materials can be 
inorganic materials, such es silica gels, or organic compounds, such as crosslinked 
polymers. The term "crosslinked" refers to any means for effectively rendering normally 
water-soluble materials substantially water insoluble but swellable. Such means can 
include, for example, physical entanglement, crystalline domains, covalent bonds, ionic 

15 complexes and associations, hydrophilic associations such as hydrogen bonding, and 
hydrophobic associations or Van der Waals forces. 

Examples of synthetic, polymeric, high-absorbency materials include the alkali 
metal and ammonium salts of poly(acrylic add) and poly(methacrylic acid), 
poly(acrylamides), polyvinyl ethers), maleic anhydride copolymers with vinyl ethers and 

20 alpha-olefins, polyvinyl pyrolidone), polyvinyl morpholinone), poly(vinyl alcohol), and 
mixtures and copolymers thereof. Further polymers suitable for use in the absorbent core 
include natural and modified natural polymers, such as hydrolyzed acrylonitrile-grafted 
starch, acrylic acid grafted starch, methyl cellulose, carboxymethyl cellulose, 
hydroxypropyl cellulose, and the natural gums, such as alginates, xanthan gum, locust 

25 bean gum, and similar compounds. Mixtures of natural and wholly or partially synthetic 
absorbent polymers can also be useful in the present invention. Such high-absorbency 
materials are well known to those skilled in the art and are widely commercially available. 
Examples of superabsorbent polymers suitable for use in the present invention are 
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SANWET IM 3900 polymer available from Hoechst Celanese located in Portsmouth, 
Virginia and DOW DRYTECH 2035LD polymer available from Dow Chemical Co. located 
in Midland, Michigan. 

The high absorbency material may be in any of a wide variety of geometric forms. 
5 As a general rule, it is preferred that. the high absorbency material be in the form of 
discrete particles. However, the high absorbency material may also be in the form of 
fibers, flakes, rods, spheres, needles, or the like. As a general rule, the high absorbency 
material is present in the absorbent core 28 in an amount of from about 5 to about 
90 weight percent based on total weight of the absorbent core 28. 

10 The top and bottom carrier layers, the continuous coform layer and the retention 

layer are bonded together, either sonically or by any other suitable type of bonding. An 
example of suitable material for the top and bottom carrier layers is 0.3 osy (ounces per 
square yard) polypropylene that is 61% necked and 45% creped. Necked or neck- 
stretched materials are materials that have been elongated, generally in a longitudinal, or 

15 machine direction, to reduce their width in a controlled manner to a desired amount. The 
controlled stretching may take place under cool, room temperature or greater 
temperatures, and the increase in overall dimension in the direction being stretched can 
be limited to an amount that is less than the elongation required to break the fabric, which 
in most cases is about 1.2 to 1.4 times the original unstretched length. When relaxed, the 

20 web can retract toward its original dimensions. Processes for necking nonwoven 
materials are described in U.S. Patent numbers 4,443,513; 4,965,122; 4,981,747; 
5,1 14,781 ; and 5,244,482 (incorporated by reference herein). 

Creping involves another form of nonwoven material handling. Essentially, the 
creping process involves coating a nonwoven fabric with a lubricant and then pressing the 

25 coated fabric between a drive roll and a plate having a rough sandpaper-like surface. The 
nonwoven fabric is crinkled in a wavelike fashion in the direction of movement of the fabric 
by the frictional force caused by the pressing. One technique of creping is taught, for 
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example, in U.S. Patent 4,810,556, issued to Kobayashi et al., hereby incorporated by 
reference. 

Examples of suitable neckable materials include porous nonwoven materials such 
as, for example, spunbonded web, meltblown web or bonded carded web. If the neckable 
5 material is a web of meltblown fibers, it may include meltblown microfibers. The neckable 
material may be made of fiber forming polymers such as, for example, polyolefins. 
Exemplary polyolefins include one or more of polypropylene, polyethylene, ethylene 
copolymers, propylene copolymers, and butene copolymers. Useful polypropylenes 
include, for example, polypropylene available from the ExxonMobil Chemical Company 

10 under the trade designation Exxon 3445, and polypropylene available from Shell Chemical 
Company under the trade designation DX 5A09. 

Alternatively, the neckable web may be a multilayer material having, for example, 
at least one layer of spunbonded web joined to at least one layer of meltblown web, 
bonded carded web or other suitable material. For example, neckable material may be a 

15 multilayer material having a first layer of spunbonded polypropylene having a basis weight 
from about 0.2 to about 8 ounces per square yard (osy) (about 6.8-270 grams/m 2 , or 
gsm), a layer of meltblown polypropylene having a basis weight from about 0.2 to about 4 
osy (6.8-135 gsm), and a second layer of spunbond polypropylene having a basis weight 
of about 0.2 to about 8 osy (6.8-270 gsm). Other examples of suitable materials for the 

20 top and bottom carrier layers include vertical extrusion stranded through air bonded 
carded webs (TABCW) and creped spunbond. 

The absorbent structure can also include a surge layer 53 (shown in Fig. 2) to 
improve the distribution of fluid over the absorbent core 28. The surge layer 53 can be a 
stranded bonded carded web (BCW) material that includes one layer of bonded carded 

25 web adhesively attached to another layer of bonded carded web. The surge layer 53 can 
also be provided by other structures known in the art such as combining a high wicking 
meltblown material or a tissue layer with a bonded carded web. 
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The continuous elastic absorbent core 28 includes a continuous coform layer for 
distribution and storage of fluid and a retention layer for storage of fluid. The continuous 
coform layer is formed by coforming pulp and superabsorbent particles with meltblown 
fibers of an elastic material. The elastic absorbent cores 28 of the invention are 

5 "continuous" in the. sense that the layers.that form the core 28 are unitary in the . 
longitudinal direction 38 of the core. In a desired aspect, the core 28 is not formed of 
layers that are broken into segments. An example of a suitable continuous coform layer 
material is a co-form material including 50% Favor 880 superabsorbent material, 40% 
eucalyptus pulp and 10% KRATON elastomeric resin. An example of a suitable retention 

10 layer material is a material including 75% Favor 880 superabsorbent material, 10% pulp 
and 15% KRATON elastomeric resin. KRATON is a trade designation for products 
available from KRATON Polymers, Inc. with representatives in Houston, Texas. 

The continuous coform and retention layers of the absorbent core 28 can be made 
elastic by the incorporation of elastic materials into the superabsorbent/fluff matrix. The 

15 selected elastomer (elastic material) can be meltblown, and can be introduced and 
incorporated as the superabsorbent/fluff matrix is formed. In addition to KRATON 
elastomeric resin, other suitable elastic materials that can provide elasticity to the 
absorbent core 28 are metallocene catalyzed polyolefin polymers. Other suitable elastic 
materials can include elastic materials that can be thermoplastically processed. The 

20 elastic absorbent core 28 layers of the invention can each include less than about 25% of 
an elastic material. Desirably, the absorbent core 28 layers can each include from about 
1 0 to about 20% by weight of elastic material. More specifically, the absorbent core 28 
layers can each include from about 13 to about 17% by weight of elastic material. In 
particular aspects, the elastic material can be at least a minimum of about 10 percent by 

25 weight. The elastic material can alternatively be at least about 13 percent by weight of the 
individual absorbent core 28 layers. In other aspects, the elastic material can be not more 
than a maximum of about 25 percent by weight of each layer of the absorbent core 28. 
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The elastic material can alternatively be not more than about 20, and optionally, can be 
not more than about 17 percent by weight of each layer of the absorbent core 28. 

The continuous elastic absorbent cores 28 of the invention can extend or elongate 
from about 80 to about 400 percent upon application of a force of from about 60 to about 
5 325 grams. More particularly, the elastic absorbent cores 28 of the invention can extend 
or elongate from about 80 to about 400 percent upon application of a force of from about 
100 to about 250 grams. Achievement of this magnitude of extension (or elongation) 
upon application of such relatively low forces results in low tension elastic absorbent cores 
28. It is desirable to provide low tension elastic components in absorbent articles. Low 

10 tension elastic components provide a more comfortable, better fitting absorbent article. 
Low tension materials also make the article easier to apply because the article lays flatter 
and does not have a tendency to curl up. Low tension materials provide absorbent 
articles that are less irritating to the skin of the wearer and that better perform their 
absorbent function (because the absorbent materials can more closely conform to the 

15 body of the wearer). In particular aspects, the force to bring about the desired elongation 
can be at least a minimum of about 60 grams. The force can alternatively be at least 
about 80 grams and optionally, can be at least about 100 grams. In other aspects, the 
force to bring about the desired elongation can be not more than a maximum of about 325 
grams. The force can alternatively be not more than about 250 grams. The elastic 
20 absorbent cores 28 of the invention have tensions that are substantially lower than 

previously described absorbent cores containing higher quantities of elastic materials. A 
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comparison of the tensions of prior art absorbent cores with the tensions of the absorbent 
cores 28 of the invention is provided in Table 1. below. 
Table 1 . 



Sample 


Tension (grams) 


Prior Art Absorbent Core containing 
30% KRATON elastic material 


360 


Prior Art Absorbent Core containing 
40% KRATON elastic material 


650 


Absorbent Core of the Invention containing 10% KRATON 
elastic material 


83 


Absorbent Core of the Invention containing 15% KRATON 
elastic material 


96 



The tension of the absorbent cores was measured by placing samples of the 



5 absorbent cores within a SINTECH tensile testing machine and pulling the sample to an 
elongation of 180% of the original length. The value (or load) at break is a measure of the 
strength (or tension) of the material. The SINTECH tensile testing machine (such as 
Model 500/S) is available from MTS Systems Corporation, a business having offices in 
Research Triangle Park, North Carolina. The sample size of the "prior arf absorbent 

10 cores was 1 inch (2.54 cm) in the machine direction by 2 inches (5.08 cm) in the cross- 
direction. The sample width actually tested in the SINTECH tensile testing machine was 1 
inch and the sample was elongated in the cross-direction (the SINTECH tensile testing 
machine was operated at a crosshead speed of 12 inches/minute). The sample size of 
the absorbent cores of the invention was 2 inches (5.08 cm) in the machine direction by 4 

15 inches (10.16 cm) in the cross-direction; the area of material tested in jaws of the 

SINTECH tensile testing machine was 1 inch (2.54 cm) in the machine direction and 2 
inches (5.08 cm) in the cross-direction. The samples of the absorbent cores of the 
invention were elongated in the cross-direction. The tension values measured for the 
prior art absorbent cores were doubled to account for the difference in the cross-direction 

20 of the tested sample area. Both the prior art and present invention samples were placed 
centered in the jaws of the SINTECH tensile testing machine with the cross-direction 
dimension being tested. The SINTECH tensile testing machine was set to have a break 
sensitivity of 40% and to pull the sample at a rate of 12 inches per minute. 
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Some "elastic" materials are capable of completely or essentially completely 
retracting 100% to their original length or width when the force causing their elongation is 
removed. Other "elastic" materials do not completely retract and remain longer or wider 
than their original dimension after removal of force. The continuous elastic absorbent 
5 cores 28 of the invention recover no more than. about 80% of an original dimension upon 
relaxation of the extension or elongation force within a relatively short period of time 
(approximately a minute). Elastic absorbent cores 28 used in absorbent articles such as 
diapers are typically extended/elongated by the wearer or caregiver during application of 
the article; after the article is stretched for application and once the article is positioned on 

10 and secured to the wearer, the person applying the force lets go and the elastic materials 
are given the opportunity to retract. Typically, the materials will retract to providing a 
conforming fit on the wearer. With the absorbent cores 28 of the invention, the retraction 
is incomplete; no more than about 80% of the original dimension is recovered within a 
relatively short period of time (within approximately less than a minute). This means that 

15 the absorbent cores 28 of the invention can have a "set" or more or less permanent 
deformation of at least about 20%. For example, if an absorbent core 28 having this 
feature is initially about 5 inches long and is stretched 100% to a length of 10 inches, the 
absorbent core 28 will not completely retract to 5 inches. Instead, the "retracted" 
absorbent core 28 will have a length of at least about six inches. This incomplete 

20 retraction can be desirable in an absorbent article because it can lead to a better 

conforming and better fitting article. Incomplete recovery of a length or width dimension 
can result in an article that "hugs" the wearer and provides a more custom-fitting article. 

In addition to being continuous and unitary, the continuous coform and retention 
layers of the absorbent core 28 can have a tension reducing geometry in the crotch 

25 section 26 of the diaper 20. The purpose of modifying the geometry of the absorbent core 
28 in the crotch section 26 to have lower tension is to further achieve the benefits 
associated with low tension as described herein. In one aspect, the tension in the crotch 
section 26 can be reduced by providing slits or openings in the absorbent core 28. The 
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slits or openings can be configured to not interfere with the intake, absorption and 
retention functions of the absorbent core 28. The slits or openings can be oriented in 
either the tongitudinal 38 or lateral 40 direction and can have a length of from about 0.125 
inches to about 2 inches. In another aspect, the tension in the crotch section 26 can be 
5 reduced by narrowing the width of the absorbent core 28. For example, the width of the 
absorbent core 28 in the crotch section 26 can be reduced by about 5 to about 75 percent 
to reduce tension. 

The elastic absorbent cores 28 of the invention can retain their integrity after fluid 
loading, thereby improving their use and performance in absorbent articles. Conventional 

10 absorbent cores tend to become disrupted and lose their integrity when wet. Typically, 
the dry tensile strength of an absorbent core is significantly higher than the wet tensile 
strength of an absorbent core. The continuous elastic absorbent cores 28 of the invention 
have a wet tensile strength that is at least 95% of the dry tensile strength. In fact, testing 
of the absorbent cores 28 of the invention has even shown wet tensile strengths higher 

15 than the dry tensile strengths. The dry and wet tensile strengths of a conventional 

absorbent core and of samples representing the continuous coform and retention layers 
of the absorbent cores 28 of the invention were measured. The dry and wet tensile 
strengths were measured by testing 2 inch (5.08 cm) (in the machine direction) by 4 inch 
(10.16 cm) (in the cross-direction) samples of the absorbent cores in a SINTECH tensile 

20 testing machine. A crosshead speed of 1 2 inches/min (30.48 cm/min) and a gage length 
of one inch were used. In order to prepare the wet tensile strength samples, the cores 
were soaked in 2% CaCI 2 solution for 20 minutes prior to testing. The samples were 
secured in the grips of the SINTECH tensile testing machine. The SINTECH tensile 
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testing machine program is initiated and the peak load is measured. The dry and wet 
tensile strengths are provided in Table 2. below. * 



Table 2. 



Sample 


Dry Tensile 
Strength 
(grams) 


Wet Tensile 
Strength 
(grams) 


Wet Tensile Strength / 
Dry Tensile Strength 


HUGGIES ULTRATRIM diaper 
absorbent core 


544.8 


0 


0 


Continuous Coform layer of 
absorbent core of the invention (50% 
superabsorbent; 40% pulp; 10% 
KRATON elastomeric resin) 


227.0 


272.0 


1.2 


Retention layer of absorbent core of 
the invention (75% superabsorbent; 
10% pulp; 15% KRATON elastomeric 
resin) 


272.0 


317.8 


1.2 



The HUGGIES ULTRATRIM diaper absorbent core was a 40:60 



superabsorbent/fluff combination densified to 0.2 g/cm 3 . The HUGGIES diaper absorbent 
core had the longer sample dimension (4 inches) in the machine direction and the sample 
was pulled in the machine direction. The samples representing the layers of absorbent 
cores of the invention were made from Stockhausen SXM 880 superabsorbent; Sulfatate 

10 H J pulp; and KRATON WTC-98-0253 for the continuous coform layer and KRATON G 
2740 for the retention layer. The samples representing the layers of absorbent cores of 
the invention had their longer dimension (4 inches) in the cross-direction and the samples 
were pulled in the cross-direction. For all of the samples, the tested area between the 
grips of the SINTECH tensile testing machine was about 1 inch by 2 inches. The test 

15 results provided in Table 2. show that the absorbent cores 28 of the invention have 

improved integrity when wet. The absorbent cores 28 of the invention can be expected to 
have wet tensile strengths that are approximately equal to, if not greater than, the dry 
tensile strength of the cores. The improved wet integrity of the absorbent cores 28 of the 
invention translates to better fitting and better performing absorbent articles. 

20 The improvements in fit and performance of the elastic absorbent cores 28 of the 

invention are visible by comparing photographs taken of diapers having and not having 

the absorbent cores 28 of the invention. Photographs were taken of toddlers wearing 
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various diapers during a forced leakage (or -failure") study; that is, the general purpose of 
the study was to study the performance of the diapers by loading the diapers until they 
leaked. Figs. 3-6 are drawings made from photographs taken of the same child wearing a 
diaper not having an elastic absorbent core (Figs. 3 and 4), and a diaper having an elastic 
5 absorbent core 28 of the invention (Figs. 5 and 6). Figs. 3 and 5 show the diapers before 
the forced failure test, and Figs. 4 and 6 show the diapers after the forced failure test. 
The diapers tested (with and without elastic absorbent core) were similarly constructed 
except for the absorbent cores; both diapers were constructed with biaxially stretchable 
outer cover material. 

10 Figs. 3 and 5 show a comparison of the different diapers prior to the forced 

leakage. Even before loading, the diaper of Fig. 5 appears to be better-fitting and more 
closely conforms to the body shape of the child. The diaper of Fig. 5 has less bunched 
material in the crotch section and front waist section and the fasteners appear to be more 
securely attached to the front waist section of the diaper. Figs. 4 and 6 show a 

15 comparison of the diapers after the forced leakage. The difference in the performance of 
the two diapers is more visible in the drawings based on the side view (Figs. 4A and 6A) 
photographs. Even though loaded with liquid in an amount that is far greater than the 
loading experienced by diapers in normal use, the diaper of Fig. 6 has sufficiently retained 
its general profile. In contrast, the diaper of Fig. 5 is bulged out substantially more in the 

20 front and back waist sections. Further, it appears that the diaper of Fig. 6 maintained a 
better seal in the leg opening region. Figs. 3-6 clearly illustrate the fit and performance 
benefits achieved through use of an elastic absorbent core 28 of the invention in an 
absorbent article. 

Delivering the low tension elastic properties of the present invention in absorbent 
25 cores to be used in absorbent articles provide several benefits including improved fit and 
improved performance. The low tension elastic properties are also delivered cost 
efficiently and in such a way that the absorption capacity of the absorbent cores is not 
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diminished substantially. The low tension and incomplete retraction properties provide 
absorbent articles that are better conforming and more comfortable to the wearer. 

It will be appreciated that details of the absorbent cores of the invention, given for 
purposes of illustration, are not to be construed as limiting the scope of this invention. 
Although only a few exemplary aspects of this invention have been described in detail 
above, those skilled in the art will readily appreciate that many modifications are possible 
in the exemplary aspects without materially departing from the novel teachings and 
advantages of this invention. Accordingly, all such modifications are intended to be 
included within the scope of this invention, which is defined in the following claims and all 
equivalents thereto. Further, it is recognized that many aspects may be conceived that do 
not achieve all of the advantages of some aspects, particularly of the preferred aspects, 
yet the absence of a particular advantage should not be construed to necessarily mean 
that such an aspect is outside the scope of the present invention. 
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WE CLAIM: 

1 . A dynamic-fitting absorbent article comprising: 
a liquid impermeable outer cover, 

a liquid permeable bodyside liner in superimposed relation to the outer 

5 coven and 

a continuous elastic absorbent core disposed between the outer cover and 
the bodyside liner wherein the continuous elastic absorbent core has a tension of from 
about 60 to about 325 grams when extended by about 80% of an initial length. 

0 2. The absorbent article of claim 1 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 200% of an initial 
length. 



3. The absorbent article of claim 1 wherein the continuous elastic absorbent core has a 
15 tension of from about 1 00 to about 250 grams when extended by about 1 00% of an initial 
length. 



4. The absorbent article of claim 1 wherein the continuous elastic absorbent core 
recovers no more than about 80% of an original dimension upon relaxation of the 

20 extension force. 

5. The absorbent article of claim 1 wherein the continuous elastic absorbent core has a 
tension reducing geometry in a crotch section of the absorbent core. 

25 6. The absorbent core of claim 5 wherein the tension reducing geometry includes at least 
one slit. 

7. The absorbent core of claim 5 wherein the tension reducing geometry includes the 
crotch section having a nan-owed width. 
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8. The absorbent article of claim 1 wherein the continuous elastic absorbent core has a 
dry tensile strength, and has a wet tensile strength that is at least 95% of the dry tensile 
strength. 

5 9. The absorbent article of claim 1 wherein the continuous elastic absorbent core 
includes from about 10 to about 20 percent of an elastic material. 

10. The absorbent article of claim 1 wherein the continuous elastic absorbent core 
includes from about 1 3 to about 1 7 percent of an elastic material. 



10 



15 



11. The absorbent article of claim 1 wherein the outer cover is a biaxially stretchable 
material. 

12. The absorbent article of claim 1 wherein the outer cover is a biaxially elastic material. 

13. The absorbent article of claim 1 wherein the bodyside liner is a biaxially stretchable 
material. 



14. The absorbent article of claim 1 wherein the bodyside liner is a biaxially elastic 
material. 



15. A dynamic-fitting absorbent article comprising: 

a liquid impermeable, biaxially stretchable outer coven 

a liquid permeable, biaxially stretchable bodyside liner in superimposed 

relation to the outer cover, and 

a continuous elastic absorbent core disposed between the outer cover and 
the bodyside liner wherein the continuous elastic absorbent core has a tension of from 
about 60 to about 325 grams when extended by about 80% of an initial length. 
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16. The absorbent article of claim 15 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 200% of an initial 
length. 

5 1 7. The absorbent article of claim 1 5 wherein the continuous elastic absorbent core has a 
tension of from about 100 to about 250 grams when extended by about 100% of an initial 
length. 

18. The absorbent article of claim 15 wherein the continuous elastic absorbent core 
10 recovers no more than about 80% of an original dimension upon relaxation of the 

extension force. 

19. The absorbent article of claim 15 wherein the continuous elastic absorbent core has a 
dry tensile strength and a wet tensile strength that is at least 95% of the dry tensile 

15 strength. 

20. A dynamic-fitting absorbent article comprising: 

a liquid impermeable outer cover; 

a liquid permeable bodyside liner in superimposed relation to the outer 

20 cover; and 

a continuous elastic absorbent core disposed between the outer cover and 
the bodyside liner wherein the continuous elastic absorbent core recovers less than about 
80% of an original dimension upon relaxation of an extension force and wherein the 
elastic absorbent core includes less than about 25% of an elastic material. 

25 

21. The absorbent article of claim 20 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 80% of an initial 
length. 
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22. The absorbent article of claim 20 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 200% of an initial 
length. 

5 23. The absorbent article of claim 20 wherein the continuous elastic absorbent core has a 
tension of from about 100 to about 250 grams when extended by about 100% of an initial 
length. 

24. The absorbent article of claim 20 wherein the continuous elastic absorbent core has a 
10 tension reducing geometry in a crotch section of the absorbent core. 

25. The absorbent core of claim 24 wherein the tension reducing geometry includes at 
least one slit. 

15 26. The absorbent core of claim 24 wherein the tension reducing geometry includes the 
crotch section having a narrowed width. 

27. The absorbent article of claim 20 wherein the continuous elastic absorbent core has a 
dry tensile strength and a wet tensile strength that is at least 95% of the dry tensile 

20 strength. 

28. The absorbent article of claim 20 wherein the continuous elastic absorbent core 
includes from about 10 to about 20 percent of elastic material. 

25 29. The absorbent article of claim 20 wherein the continuous elastic absorbent core 
includes from about 13 to about 17 percent of elastic material. 
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30. The absorbent article of claim 20 wherein the outer cover is a biaxially stretchable 
material. 

31. The absorbent article of claim 20 wherein the outer cover is a biaxially elastic 
5 material. 

32. The absorbent article of claim 20 wherein the bodyside liner is a biaxially stretchable 
material. 

10 33. The absorbent article of claim 20 wherein the bodyside liner is a biaxially elastic 
material. 

34. A dynamic-fitting absorbent article comprising: 

a liquid impermeable, biaxially stretchable outer cover; 
15 a '"quid permeable, biaxially stretchable bodyside liner in superimposed 

relation to the outer cover; and 

a continuous elastic absorbent core disposed between the outer cover and 
the bodyside liner wherein the continuous elastic absorbent core recovers less than about 
80% of an original dimension upon relaxation of an extension force and wherein the 
20 elastic absorbent core includes less than about 25% of an elastic material. 

35. The absorbent article of claim 34 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 80% of an initial 
length. 

25 

36. The absorbent article of claim 34 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 200% of an initial 
length. 
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37. The absorbent article of claim 34 wherein the continuous elastic absorbent core has a 
tension of from about 1 00 to about 250 grams when extended by about 1 00% of an initial 
length. 

5 38. The absorbent article of claim 34 wherein the continuous elastic absorbent core has a 
dry tensile strength, and has a wet tensile strength that is at least 95% of the dry tensile 
strength. 

39. A dynamic-fitting absorbent article comprising: 
10 a liquid impermeable outer coven 

a liquid permeable bodyside liner in superimposed relation to the outer 

cover; and 

a continuous elastic absorbent core disposed between the outer cover and 
the bodyside liner wherein the continuous elastic absorbent core recovers less than about 
15 80% of an original dimension upon relaxation of an extension force; includes less than 
about 25% of an elastic material; and has a dry tensile strength, and has a wet tensile 
strength that is at least 95% of the dry tensile strength. 

40. The absorbent article of claim 39 wherein the continuous elastic absorbent core has a 
20 tension of from about 60 to about 325 grams when extended by about 80% of an initial 

length. 

41. The absorbent article of claim 39 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 200% of an initial 

25 length. . 

42. The absorbent article of claim 39 wherein the continuous elastic absorbent core has a 
tension of from about 100 to about 250 grams when extended by about 100% of an initial 
length. 
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43. The absorbent article of claim 39 wherein the continuous elastic absorbent core has a 
tension reducing geometry in a crotch section of the absorbent core. 

44. The absorbent core of claim 43 wherein the tension reducing geometry includes at 
5 least one slit. 

45. The absorbent core of claim 43 wherein the tension reducing geometry includes the 
crotch section having a narrowed width. 

10 46. The absorbent article of claim 39 wherein the continuous elastic absorbent core 
includes from about 10 to about 20 percent of elastic material. 

47. The absorbent article of claim 39 wherein the continuous elastic absorbent core 
includes from about 1 3 to about 1 7 percent of elastic material. 

15 

48. The absorbent article of claim 39 wherein the outer cover is a biaxially stretchable 
material. 

49. The absorbent article of claim 39 wherein the outer cover is a biaxially elastic 
20 material. 

50. The absorbent article of claim 39 wherein the bodyside liner is a biaxially stretchable 
material. 

25 51 . The absorbent article of claim 39 wherein the bodyside liner is a biaxially elastic 
material. 

52. A dynamic-fitting absorbent article comprising: 
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a liquid impermeable, biaxially stretchable outer cover; 
a liquid permeable, biaxially stretchable bodyside liner in superimposed 
relation to the outer cover; and 

a continuous elastic absorbent core disposed between the outer cover and 
5 the bodyside liner wherein the continuous elastic absorbent core recovers less than about 
80% of an original dimension upon relaxation of an extension force; includes less than 
about 25% of an elastic material; and has a dry tensile strength, and has a wet tensile 
strength that is at least 95% of the dry tensile strength. 

10 53. The absorbent article of claim 52 wherein the continuous elastic absorbent core has a 
tension of from about 60 to about 325 grams when extended by about 80% of an initial 
length. 

54. The absorbent article of claim 52 wherein the continuous elastic absorbent core has a 
15 tension of from about 60 to about 325 grams when extended by about 200% of an initial 

length. 

55. The absorbent article of claim 52 wherein the continuous elastic absorbent core has a 
tension of from about 100 to about 250 grams when extended by about 100% of an initial 

20 length. 

56. A dynamic-fitting absorbent article comprising: 

a liquid impermeable outer cover; 

a liquid permeable bodyside liner in superimposed relation to the outer 

25 cover; and 

a continuous elastic absorbent core disposed between the outer cover and 
the bodyside liner wherein the continuous elastic absorbent core has a tension of from 
about 60 to about 325 grams when extended by about 200% of an initial length. 
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57. A dynamic-fitting absorbent article comprising: 

a liquid impermeable outer cover; 

a liquid permeable bodyside liner in superimposed relation to the outer 

cover; and 

5 a continuous elastic absorbent core disposed between the outer cover and 

the bodyside liner wherein the continuous elastic absorbent core has a tension of from 
about 60 to about 325 grams when extended by about 300% of an initial length. 

58. A dynamic-fitting absorbent article comprising: 
10 a liquid impermeable outer cover; 

a liquid permeable bodyside liner in superimposed relation to the outer 

cover; and 

a continuous elastic absorbent core disposed between the outer cover and 
the bodyside liner wherein the continuous elastic absorbent core has a tension of from 
15 about 60 to about 325 grams when extended by about 400% of an initial length. 



-46- 



WO 03/051254 



PCTAJS02/32488 



1/6 




WO 03/051254 



PCT/US02/32488 




WO 03/051254 



PCTAJS02/32488 



3/6 




FIG. 3 




FIG. 3A 



WO 03/051254 



PCT/US02/32488 



4/6 




FIG. 4A 



WO 03/051254 



PCT/US02/32488 



5/6 




FIG. 5A 



WO 03/051254 



PCT/US02/32488 



6/6 




FIG. 6A 



(12) INTERNATIONAL APPLICATION PUBLISHED UNDER THE PATENT COOPERATION TREATY (PCT) 




(19) World Intellectual Property Organization 

International Bureau 

(43) International Publication Date (10) International Publication Number 

26 June 2003 (26.06.2003) PCT WO 03/051254 A3 



(51) International Patent Classification 7 : A61F 13/15, 

13/53 

(21) International Application Number: PCT/US02/32488 

(22) International Filing Date: 9 October 2002 (09. 10.2002) 

(25) Filing Language: English 

(26) Publication Language: English 



(30) Priority Data: 

10/034,681 



18 December 2001 (18.12.2001) US 



(71) Applicant: KIMBERLY-CLARK WORLDWIDE, 
INC. [US/US]; 401 N. Lake Street, Neenah, WI 54956 
(US). 

(72) Inventors: UITENBROEK, Duane, Girard, 123 Home- 
wood Court, Little Chute, WI 54140 (US). ZEHNER, 
Georgia, Lynn; 8532 County Road T, Larsen, WI 54947 



(US). VUKOS, John, Philip; 7386 Darrow Road, Neenah, 
WI 54956 (US). VAN DYKE, Wendy, Lynn; 2221 
Elmview Drive, Appleton, WI 54915 (US). ESTEY, Paul, 
Windsor; 2905 Gold Mine Road, Cumming, GA 30041 
(US). 

(74) Agents: DUDKOWSKI, Alyssa, A. et aL; Kim- 
berly-Clark Worldwide, Inc., 401 N. Lake Street, Neenah, 
WI 54956 (US). 

(81) Designated States (national): AE, AG, AL, AM, AT, AU, 
AZ, BA, BB, BG, BR, BY, BZ, CA, CH, CN, CO, CR, CU, 
CZ, DE, DK, DM, DZ, EC, EE, ES, FI, GB, GD, GE, GH, 
GM, HR, HU, ID, IL, IN, IS, JP, KE, KG, KP, KR, KZ, LC, 
LK, LR, LS, LT, LU, LV, MA, MD, MG, MK, MN, MW, 
MX, MZ, NO, NZ, OM, PH, PL, PT, RO, RU, SD, SE, SG, 
SI, SK, SL, TJ, TM, TN, TR, TT, TZ, UA, UG, UZ, VC, 
VN, YU, ZA, ZM, ZW. 

(84) Designated States (regional): ARIPO patent (GH, GM, 
KE, LS, MW, MZ, SD, SL, SZ, TZ, UG, ZM, ZW), 

[Continued on next page J 



(54) Title: CONTINUOUS BIAXIALLY STRETCH ABLE ABSORBENT WITH LOW TENSION 




60 



(57) Abstract: A dynamic-fitting absorbent 
article that includes a liquid impermeable outer 
cover (42), a liquid permeable bodyside liner 
(44) in superimposed relation to the outer cover 
(42) and a continuous elastic absorbent core 
(28) disposed between the outer cover (42) and 
the bodyside liner (44). The continuous elastic 
absorbent core (28) can extend from about 
80 to about 400 percent upon application of a 
force of from about 60 to about 325 grams. The 
continuous elastic absorbent core (28) can have 
a tension reducing geometry in the crotch section 
of the article. Additionally, the continuous elastic 
absorbent core can have a dry tensile strength and 
a wet tensile strength that is at least 95% of the 
dry tensile strength. 



WO 03/051254 A3 I Hill millll n KHIfl IIII I II HI Hill Hill lilil Dill Dill HI! IIII1D llll Dll DII 



Eurasian patent (AM, AZ, BY, KG, KZ, MD, RU, TJ, TM), 
European patent (AT, BE, BG, CH, CY, CZ, DE, DK, EE, 
ES, FI, FR, GB, GR, IE, IT, LU, MC, NL, PT, SE, SK, 
TR), OAPI patent (BF, BJ, CF, CG, CI, CM, GA, GN, GQ, 
GW, ML, MR, NE, SN, TD, TG). 

Declarations under Rule 4.17: 

— as to applicant s entitlement to apply for and be granted a 
patent (Rule 4.17(H)) for all designations 

— as to the applicant 's entitlement to claim the priority of the 
earlier application (Rule 4. 17 (Hi)) for all designations 



Published: 

— with international search report 

(88) Date of publication of the international search report: 

18 December 2003 

For two-letter codes and other abbreviations, refer to the "Guid- 
ance Notes on Codes and Abbreviations " appearing at the begin- 
ning of each regular issue of the PCT Gazette. 



INTERNATIONAL SEARCH REPORT 



Interna 



application No 



PCT/TI5 02/32488 



A. CLASSIFICATION OF SUBJECT MATTER , ^ 

IPC 7 A61F13/15 A61F13/53 



According to Internaliona! Patent Classification (IPC) or to both national classification and IPC 



B. FIELDS SEARCHED 



Minimum documentation searched (classification system followed by classification symbols) 

IPC 7 A61F 



Documentation searched other than minimum documentation to the extent thai such documents are included in the fields searched 



Electronic data base consulted during the International search (name of data base and, where practical, search terms used) 

EPO-Internal , PAJ, WPI Data 



C. DOCUMENTS CONSIDERED TO BE RELEVANT 



Category ° Citation of document with indication, where appropriate, of the relevant passages 



Relevant to claim No. 



WO 99 00095 A (PROCTER & GAMBLE) 
7 January 1999 (1999-01-07) 
claims 1,3,5-8,10 
page 8, line 11 -page 10, line 27 
page 13, line 23 - line 34 

W0 96 20740 A (KIMBERLY CLARK CO) 
11 July 1996 (1996-07-11) 



1-58 




1-8, 
20-27, 
39-45, 
56-58 



0 



Further documents are listed In the continuation of box C. 



Patent famOy members are listed in annex. 



• Special categories of cited documents : 

'A* document defining the genera! stale of the an which is not 

considered to be of particular relevance 
*E* earlier document but published on or after the international 

fifing date 

'L* document which may throw doubts on priority claim(s) or 
which is cited to estab&sh the publication date of another 
citation or other special reason (as specified) 

*0* document referring to an oral disclosure, use. exhibition or 
other means 

*P* document pub I shed prior to the international fifing date but 
later than the priority date claimed 



*T* later document published after the international filing date 
or priority date and not in conflict with the application but 
cited to understand the principle or theory underlying the 
Invention 

'X' document of particular relevance; the claimed Invention 
cannot be considered novel or cannot be considered to 
involve an inventive step when the document is taken alone 

'Y* document of particular relevance; the claimed invention 
cannot be considered to involve an inventive step when the 
document is combined with one or more other such docu- 
ments, such combination being obvious to a person skilled 
in the art 

*&* document member of the same patent famOy 



Date of the actual completion of the international search 



10 June 2003 



Date of mailing of the international search report 



23/06/2003 



Name and mailing address of the ISA 

European Patent Office. P.B. 5818 Patent ban 2 
NL-2280HVRijSwlJX 
TeL (+31-70) 340-2040, Tx. 31 651 epo nl. 
Fax: (+31-70) 340-3016 



Authorized officer 



Glrard, S 



Form PCT/lSA/210 (second sheet) (July 1892) 



INTERNATIONAL SEARCH REPORT 



tnterr Application No 

PCT/US 02/32488 



(^Continuation) DOCUMENTS CONSIDERED TO BE RELEVANT 



Category • Citation of document, with indfcatlon.where appropriate, of the relevant passages 



Relevant to claim No. 



WO 00 31331 A (KIMBERLY CLARK CORP INC) 
2 June 2000 (2000-06-02) 



claims 1-5,14,17-23 
page 7, line 27 -page 



1-10, 
20-29, 
39-47, 
56-58 



litis L-s,in,i/-ts 
7, line 27 -page 8, line 12 
page 13, line 13 - line 19 

17, line 15 -page 19, line 2 
le 1 



page 
table 



Form PCT/1SA/210 (continuation oi second sheet) (Juty 1992) 



INTERNATIONAL SEARCH REPORT 



lnt€ >nal application No. 
H>CT/US 02/32488 



Box I Observations where certain claims were found unsearchable (Continuation of item 1 of first sheet) 

This International Search Report has not been established in respect of certain claims under Article 17(2)(a) for the following reasons: 
1. II Claims Nos.: 

because they relate to subject matter not required to be searched by this Authority, namely: 



2. 2] Claims nos.: 1-58, in part 

because they relate to parts of the International Application that do not comply with the prescribed requirements to such 
an extent that no meaningful International Search can be carried out, specifically: 

see FURTHER INFORMATION sheet PCT/ISA/210 



3. [ ] Claims Nos.: 

because they are dependent claims and are not drafted in accordance with the second and third sentences of Rule 6.4(a). 

Box II Observations where unity of invention is lacking (Continuation of item 2 of first sheet) 

This International Searching Authority found multiple inventions in this international application, as follows: 



1 . r"l As all required additional search fees were timely paid by the applicant, this International Search Report covers ail 
1 — 1 searchable claims. 

2. Q As ail searchable claims could be searched without effort justifying an additional fee, this Authority did not invite payment 

of any additional fee. 



3. pn As only some of the required additional search fees were timely paid by the applicant, this International Search Report 
1 — 1 covers only those claims for which fees were paid, specifically claims Nos.: 



4. No required additional search fees were timely paid by the applicant Consequently, this International Search Report is 
restricted to the invention first mentioned in the claims; it is covered by claims Nos.: 



Remark on Protest The additional search fees were accompanied by the applicant's protest 

| | No protest accompanied the payment of additional search fees. 



Form PCT/ISA/210 (continuation of first sheet (1)) (July 1998) 



International Application No. PCTAJS 02 /J2488 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



Continuation of Box 1.2 
Claims Nos. : 1-58, in part 



Claims fully searched: None 

Claims incompletely searched: 1-58, all in part 

Claims not searched: None 

Motivation of the incomplete search: 

In the present set of claims 1-58, an attempt is made to define the 

claimed product by reference to several results to be achieved expressed 

in the form of the following parameters: 

PI: exerted force on the absorbent core in order to extend it 

P2: recovery upon relaxation of the extension force 

P3: dry tensile strength 

P4: wet tensile strength 

The use of these parameters in the present context is objectionable for 
several reasons: at first, such "desideratum" claims lack support and 
disclosure, since the Applicant, whilst claiming all ways of achieving 
the result, has only provided support and disclosure within the meaning 
of Art. 5 and 6 PCT for a very limited number of ways. Secondly, it is 
questionable wether all essential features are present in the claims, 
which would allow the skilled person to carry out the invention (Art. 5 
PCT): the term of the claims should be comensurate to the contribution 
over the prior art. Moreover, the wording used leads to a lack of clarity 
within the meaning of Art. 6 PCT, since it is impossible to compare the 
paramaters the Applicant has chosen to use with what is set out in the 
prior art, especially since the features leading to the results to be 
achieved are missing from said claims. At last, such wording encompasses 
as well a very large number of possible products, which contravenes the 
requirements for conciseness, support and disclosure of the claims (Art. 5 
and 6 PCT). 

For these reasons, the lack of support, disclosure, clarity, conciseness 
and essential features is such as to render a meaningful complete search 
over the whole of the claimed scope impossible. 

Consequently, the search has been restricted to those parts of the claims 
which appear to be supported, disclosed, clear and concise, that is the 
embodiment disclosed in the example on pages 32 and 35. Special attention 
has also been paid to an absorbent article comprising a continuous 
elastic absorbent core comprising Kraton resin (obtained from Kraton 
Polymers, Inc.). 

The applicant's attention is drawn to the fact that claims, or parts of 
claims, relating to inventions in respect of which no international 
search report has been established need not be the subject of an 
international preliminary examination (Rule 66.1(e) PCT). The applicant 
is advised that the EPO policy when acting as an International 
Preliminary Examining Authority is normally not to carry out a 
preliminary examination on matter which has not been searched. This is 



page 1 of 2 



International Application Na PCTAJS 02 #2488 



FURTHER INFORMATION CONTINUED FROM PCT/ISA/ 210 



the case irrespective of whether or not the claims are amended following 
receipt of the search report or during any Chapter II procedure. 



page 2 of 2 



INTERNATIONAL SEARCH REPORT 

WfTmation on patent family members 



Interna ji Application No 

PCT/US 02/32488 



Patent document 


Publication 




Patent family 


Publication 


cited in search report 


date 




member(s) 


date 


WO 9900095 A 


07-01-1999 


AT 


227554 T 


1 r 1 1 ftft ft ft 

15-11-2002 






A 1 1 

AU 


fti *rn ortft A 

8178298 A 


i ft fti 1 ft ft ft 
19-01-1999 






BR 


ft ft i ft ft o a A 

9810224 A 


AO Aft AAAA 

08-08-2000 






CN 


1 O C ~7 ftftft T 

1267209 T 


OA AA OAAA 

20-09-2000 






ac 

DE 


^AOftftAftP A1 

69809425 Dl 


1 A 1ft ftA A ft 

19-12-2002 






DE 


69809425 T2 


08-05-2003 






EP 


0994686 Al 


26-04-2000 






JP 


lAnoci con T 

2002515817 T 


ftft ftp ft ft ft ft 

28-05-2002 






1 IA 

WO 


ftftftftftftP A 1 

9900095 Al 


r\ — t #i « -t ftftft 

07-01-1999 






ZA 


9805672 A 


ftp 11 1 ftft ft 
25-11-1999 


WO 9620740 A 


11-07-1996 


us 


P f A F P A ft A 

5645542 A 


n ri ft"r iftftT 

08-07-1997 






A 1 1 

AU 


4605096 A 


ftA ftT Iftftf 

24-07-1996 






BR 


ft n i ft i 1 ft A 

9510H9 A 


i ft fti i ftftft 
12-01-1999 






CA 


ftftftftft^O 11 

2209358 Al 


i 1 r» —j 1 r\f\f 

H-07-1996 






CN 


1175216 A 


ftA ftft Iftftft 

04-03-1998 






cz 


Ainnn ji a Aft 

9702040 A3 


i ft ftft i r\r\ c\ 

18-03-1998 






ft p 

DE 


f rtrft^ 1 n fti 

69526117 Dl 


ftft ftp ftftft ft 
02-05-2002 






DE 


fAFftfllT X ft 

69526117 T2 


1 A 11 ftft ft ft 

14-11-2002 






r* ft 

EP 


ft ft ft ft A 1 1 Al 

0800411 Al 


ip ift i ftftT 
15-10-1997 






ES 


ftlTAftftft TO 

2174982 T3 


if 11 ft ft ft ft 
16-11-2002 






FR 


ftTftmft^ ai 

2728796 Al 


ftp rv *7 1 r\r\r 

05-07-1996 






GB 


ftftftf PI ft A f> 

2296512 A ,B 


AO ft "7 1 nrt/" 

03-07-1996 






in i 
HU 


77ft7ft A ft 

77970 A2 


OO A1 1 AAA 

28-01-1999 






i ft 

jp 


10512627 T 


Aft 1ft 1 ftftft 

02-12-1998 






PL 


323452 Al 


30-03-1998 






SK 


86297 A3 


04-03-1998 






IK 


(\C AC AC AO 

960646 A2 


21-07-1996 






WO 


A£"ftft"7Aft Al 

9620740 Al 


1 1 AT 1 ft ft f 

11-07-1996 






T A 

ZA 


ft F 1 ft ft "7 ft A 

9510979 A 


ftp r\c iftAf 

25-06-1996 


W0 0031331 A 


02-06-2000 


US 


c i ft *5 ft ft on 

6362389 Bl 


ftf ftft ft ft ft ft 
26-03-2002 






A 1 1 

AU 


1 £~ t C A ft ft A 

1616400 A 


1 ft ft £ ft ft ft ft 

13-06-2000 






BR 


9916886 A 


16-07-2002 






CN 


1367850 T 


04-09-2002 






EP 


1144744 Al 


17-10-2001 






JP 


2002539336 T 


19-11-2002 






WO 


0031331 Al 


02-06-2000 





Form PCT/1SA/210 (patert teni2y annex) (July 1992) 



